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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an organic acid in 
a high yield by effecting aerobic Coryne type bacteria 
recombined with a phosphoenolpyruvic acid carboxylase 
gene anaerobically to an organic material in a solution 
containing (bi)carbonate ion, C0 2 , or the like. 

SOLUTION: The method for producing an organic acid 
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comprises effecting an aerobic Coryne type bacterium 
(e.g. Brevibacterium flavum) recombined with a 
phosphoenolypyruvic acid carboxylase gene originated 
from a microorganism such as Rhodopseudomonas 
paulustris and Brevibacterium flavum or a plant such as 
a soybean and a corn, or their preparations 
anaerobically to an organic material in a solution 
containing (bi)carbonate ion, C0 2 , or the like, to 
produce an organic acid such as succinic acid in a high 
efficiency and a high yield. 

COPYRIGHT: (C)1999,JPO 



(19)B*S4$fW (JP) (12) Q gfj) ^ §^ ^ ^ (A) 

#^11-196887 

(43)&|8B «ai¥(1999)7J?27B 









F I 




L> 1 6 r 


7 lAf\ 




C12P 


7/40 


U 1 £ IN 


1 /oi 




CI 2N 


1/21 






7 M A 
^ IN r\ 


15/00 ZNAA 


// (r* 1 9 "p 


7/ Aft 








LI 
















imx. mm 


|<Z>&6 FD (£18 H) &**HfcfcK 








(71)ffl©A 


000005968 




















m^^ffiEyL^ZlTe 5 #2^ 








(72)&9j# 












?%wmsmwMJ*r**j\T @3#i# 




















^ m 




























mmmm 






























(74)ftSA 















(54) mwvzm ^x^y-)^j^>m^)v^^^-im^^^mxmmz^^mm0mtm 



(57) [£*)] 

[hub] pep c&m^m&&*-ftmt&= v *m 
[M&mm] pep c3&&*-em&&jtitm&&= v 



7^ 



1 

[it#^3] — /Hf/Hf^/^^V^ 

— tfaHS^d 5 , c 3 KV»— K^t^ ^/w;* b V x (Rh 
odopseudomonas palustris) , ^l/lf^f P 17 A ■ 7 
:7^i* (Brev i bacterium flavum) . * h h"^^ 

. zizcyjj? — (Streptomyces coelicolor) » 
7J -fe^ • WtTv'^ (Saccharomyces cerevisia 

e) „ T^'^'f' ' s<V TW X (Anabaena variabili 
s) . T-f^ftT-J ^ • ^-^j- 9 (Anacystis nidul 
ans) „ 77 / <yT«T^^ h77^* (Flaveria aust 
ralasica) . 77^y7 • /y^W ( Flaveria pr 
inglei) * 77^y7 ■ hV^tfT (Flaveria trinerv 
ia) „ 7px • T/^/^W-t^^ (Aloe arborescens) „ 
Zfji/Jj • (Brassica napus) , • 2"* 

Df^ (Solanum tuberosum) , ^ -fe A^U T>*fei7*^ 

• 9 V V $ A (Mesembryanthemum crystallium) \ 
y/VjJJ* • -JfrtfU (Sorghum vulgare) „ ^=3^T"7- 

. ?/<?J* (Nicotiana tabacum) , ^-fXXttHJ''* 

17 A • 7^y^A(Brevibacterium flavum) T?fc<5ft2£*S 
1—4 (OV^n^— ^i-fB^CO^feo 

tf^-T y 17 A • 77/U MJ-233-AB-41-Cfc5ffjfc^ 
[0 0 0 1] 

[0 0 0 2] 

— tf (^TrHS: rpEPCj bfoW-tZZ h&$>Z>) 
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J:D**-!fng»«r&J5fcU hy^^ (TCA) 

^^/hc4^ (cj fc^»«rtt^*&«««« 
[0003] /vtr/vtr^ife*/vsK^r'>7— 

dlULTte. -3i->^y t7 - ay ( Escherichia coli) 
CJ. Biochem. , 95, 909-916, (1984)^ 
10 , T'Uf^^y^A^^A ( Brevibacterium 

flavum ) **tf>&£H=- [#HW8 - 6 6 1 8 9^ 
$&] „ 3^/^7 i y7A • //l/^?*^ ( Corynebact 
erium glutamicum) &5fc<E>alfc^[Gene, 77; 237-251, 
(1989)]. flfo&jg ( Streptomyces coelicolor ) fe^CDjgHS 
^[Biochem. J., 293, 131-136, (1993)], &*M£ttitf(l 
hermus sp. ) *5fe<OJS^[J. Biochem., 118, 319-324, 
(1995)1, Rt;^fi£iil ( Rhodopseudomonas palustri 
s) *5fctf>5t^ [J. Bacterid. , 179,4942-4945, (199 

20 [0 0 0 4] TCAt^f^/Ht 75/t^®fi«!I 

[0005] yt7-=>y fi^PEPC 

30 £>r $ yg£ (t^/^^^v^ xv*=.ism <D$mm 

[#^¥7-8 3 7 1 4-^&$&, W«¥9-l 2 18 7 
2^#] SrBSilr, ^&^£*LTW<£V\> 
[0 0 0 6] Wt>, PEPC3t^«rit^bfe^ 

[0 0 0 7] 

PEPcae^"eift*jft*.fc<eF«tt=»y^®»iK 

40 ^V>ty >"=^K, 7^— ='^9&&<0^ffl8t<D 
[0008] 

y^SUWISSr^v^'rr^b©^r«®Sr^'rs 

50 v pep caa^-c^a^^s - ^ t-^ 
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*K PEPCMte£r*i3£U CO.fc****y— 

SrJIWdU «SW&5&£b;fco 
[0 0 0 9] EP^. ^^/-/v^ 

y*^ffl«fc*v>l**<0OT5iltt«:, ftBWa-^fclXH: 
[0 0 10] ±E*ttKii8V^"C, Rl6«Jc«il-f *>t> 

[ooii] ±|a^^^3:/— /wtr/wtrv^/W3i?#v 

hV^ (Rhodopseudomonas palustris) „ y'\^\f^^ t r 
y • 7 7/<J± (Brevibacterium flavum) , ^ 
^"h^^-fe^ • =33iiJ 337— (Streptomyces coelicolo 
r) . •^y^JU^r^f-^^s • -fcWtTV^ (Saccharomyces c 
erevisiae) , T^*^"^ • V T tT y (Anabaena vari 
abilis) „ * — ^a?^ (Anacystis 

nidulans) , 77^1) 7 • 7^ h77^ (Flaveria 

australasica) „ 77^D7 • T*!/ ( Flaver 
ia pringlei) . 77^!i7 - h V ^ tTT (Flaveria tr 
inervia) ^ 7nx- T/Vtf? W'fcl'* (Aloe arborescen 
s) N ^r^'t/^ (Brass i ca napus) . Vy3*A 

• y^nlr^ (Solanum tuberosum) x ^t^7"!)7> 
-fcifA * ^y^^Pl>^ (Mesembryanthemum crystalli 
um) „ y/Vjtfi* • -ftVii Is (Sorghum vulgare) ^ 
'f^'T-f' • J*. (Nicotiana tabacum) , XXtS 

[0012] ±ie»«tt=y*s!»iafcb'cri, 

/^tP • 7 7^ (Brevibacterium flavum) 
Thfc, 7*Hf/^ry7A • :7?»<A MJ-233^^{f 
[0 0 13] 

[^K©Htfe<0^flg] BIT* «SMSr»»fcttM"r*. 
J: 0 PEPCfltt^ttS^^^fS: 3 " Kt5DN 

[0014] *&W<DV E P Cl^f^tfDNA^ 
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^^^(D^^*^PEPC3S^SrlSiSSi-Sfc 

[0 0 15] PEPCaeftt, ±&7v\?s**^})& 
A • :7 7'<^HJ-233^Sk£#-hfC#£U 
i^(DDNA/<>'^d^yT^6W7*y *V 
V 3 >mcx V P E P C&^£r#ffll • «t#r 5 - £ tf s 

[0 0 16] ^Vtf'^^y • 

33«c©#**36»e>Jtefe#DNASrttttli-«. 
DNASr5B^*fWRW*. WitfSau3AlSr^T 

[0 0 17] ff)M^^DNA^5:/7^^ 

0>J*.tfpUCl 18 (^iB3£S4) l-JIAl, 9 
>T7'7y- ; Sr^S!{tS« :07*7^5K7^7'7!)^ 

IKiVxyt7«3j) jmio9 (^:*@ 

mm) *i&nfe&irz>zkic£ 0 sra^** 

^lc^bSt«9s ^^aPEPCiS^i-^V^T^ 

PCl^f [J. Biochem. , 95, 909-916.(1984)] , 
h^P3^<DPEPCil^ [Plant. Mob Bio 
l.,12, 579-589,(1989)] <D*aiGg#E#J-efc6«SBBB 

[0 0 18] C5bT. ^^^-(^IfA^ttfc^^tf^ 
30 >?fy^^- 7^^AHJ-233flc©Jtefefr*3fe«>DNA»f 
^PEP C&GH^^fr r £ Sr?SW-r5 r. £ 
£ 0 /^7'!J^^>3«03P^^7 , 7^ 
=5 KDNA«U JfAWtf&fPJIMMSa 1 I "C^O 

[00 19] ro<J;5iat#^DNA|r^lo 
JifB^W^^^y • 7 9^AHJ-233tt;Sfl!fe* 
DNAI: MRMSa 1 I <D^&m^£ O^HfLt 

40 ^d5t?^^ 0 

[0020] *53»i*»w*5tt« r^o»f»f^<D^:#$j ^ 
v^^Kte. xv/x!)t7«3y©7^'7r-^ 

(A phage) ©DNA«:WJI»*H i n d 111^ 
Wi b"C# btl/^^fi^^D N AmK&ffl— 7 U a — 

\% y xi/x y t r • 3 y ©7r>r 7477 

— v? (*X174 phage) ©DN A«rffllSSMH 
50 a eIIIT^J»fbT#^tv6^fi^^DNA»T>i-C0 
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NAliit^^ S©2fcfi^isv^X, 1 k b ELkOHrJi-© 
X#bJx63tt*«r«RfflU »0. lkbHlkb*! 

o8r* <da# $ ico^-m 4 %# y y A-T S K^A* 
[0021] JifaPEP cfcfc J ?-«r J &'£-*"**»Wfc:Jfl 

AMJ-2332fc&#D N A £>#8t $ frfc (DOfrtt h^T . 

»1frffii*&ft6DNA'M8M, mx-ftr-??* K-^ 

-f^v^^^AXCApplied Biosy stems) %h§!i 3 9 4 DN A 

[0 0 2 2] itj|Eco$D<yi/tr^^-7 i y • 7 

7^AMJ-23305fefe(*:DNA^b5l#$n5 PEP C5S 

[0 0 2 3] ^Wtr^^T^y • 77^^MJ~2 

fa<DW£M%> b< f*Mfl»*#<D PEP CJte^Srttffl-T 
*<DPEPC3t^l*. -toBBWffcfci (fiSttrt^XItt 
v-g>-^J;0, feSVMiPCR^.fcO^ORF^ 

«ab»6«I3 (b) ftm&^f t 

fc^?7 5KtlUt«3 (D) ©^ft^ot^tt= 
y*§»JNa«*Em*S&U «©»^to:t 

[0024] o K^a- K*"*-* I s f * (J- Ba 

cteriol., 179, 4942-4945, (1997)) . ^h^h^t 
^ . y ;fr 7— (Biochem. J. , 293, 131-136, (199 

3) ) , "fry!} wvf-tX • "fcWtr^x (Nature, 387, May 
29 suppl. ) . T -J"***" * * V 7 * V * <J- Gen. Microb 

iol., 138,685-691, (1992)) , T^i^T 1 ^ * ' 

7^ (Gene, 38, 265-269, (1985)) , 77^yT-T^ 

. f y * tT T (^ _h, Mol. Gen. Genet. , 234, 275-284, (19 
92)) . 7a* • (Plant Cell Physio 

1., 37, 881-888, (1996)) , T^7^ • ^ 

*) (Biosci. Biotechnol. Biochem. , 58, 950-953, (199 

4) ) , • 3"<nlM* (Plant Mol. Biol. , 23, 881 
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-888,1993) . -W'**? (^t^UTyttA^ 
y * * y * J») (Nuc. Acid Res. , 17, 6743-6746, (198 
9)) , (y/Vjtf A • y/V^f^) (Gene, 99, 87-9 

4, (1991)) . (=:3f7t ■ Plant Mo 

I.Biol., 17, 535-539, (1991)) , (Plant Mol. Bio 

1., 20, 743-747, (1992)) > h#*o=»V (Eur. J. Bioche 
m. , 181, 593-598, (1989)) 0 
[0 0 2 5] PEPCJtfc**r£tfDNA»rjm. ^ 
K> mtfpUC 1 1 8 C^JS^K) - 

JM10 9 (£*Bi£§» ^ArS-fc^***^** 

^»^ti#^^iW^> TeraokabcO^feLH. 
Teraoka and K. Izui, Biochem., 13, 5121 (1974) «fc 
rjE^PEPC^iSU ^t*SJJM**^iWt 

VMlPEPCJlte^****— ©-tWS^^^ 5 K 
<D3SAfc*3*Btt«*Wol. Gen. Genet., 218, 330 (198 
0 9) ] K «fc 9 £ £ Zo 

[0 0 2 6] PEPCS^^DNA^It S^S 

^-{^A-t£^<^£^ n5^s»*ft-ePEP 

[0027] rr-e, ±iE*&**fe*.:/?*3 Ktc**^ 
pepc^^*****^^ 13 *^*""** 

[00281 PEPcae^fcfcA-rswias-csa^ 
7^n*^^-ttm =ty^si»iffirt-e<oifi»iii 

-21018 4^^t-fB^^7^^ KpCRY3 
0 ;«W¥2-7 2 8 7 6 *g^tf*BttfflF 5 . 18 
40 5, 2 6 2#M«HHC|B««)^'9^5 KPCRY2 1, 
p CRY2KE> p CRY 2 KX, pCRY31. pC 
RY3KEMpCRY3KX j^^l-l 9 168 
e^m^Um^v^^ KpCRY2isWpCRY 
3 ; #^BS5 8-6 7 6 7 9 #4^-fB©<E> P AM 3 3 

0 ; «p«BB5 8-7 7 8 9 5 #4*$fclCSE&<B P HM 1 5 

1 9 ; #^BS5 8 - 1 9 2 9 0 0 #&4«CG«t0> P A J 
6 5 5, pAJ 6 1 lRt^pAJ 1 8 44 ;^I8BS57 
-1 3 4 50 0^Wi©pCGl ;^W0S5 8- 
3 5 1 9 7#^lcfB^cOpCG2 ; 1#l8ffS5 7-18 

50 3 7 9 9#»iat©pCG4^pCGl 1 ^Sr 
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[oo2 9] ^tih<o^i>^v^fmm<om^-^ 

Y30v p CRY 2 1 x pCRY2KE, pCRY2K 
X, pCRY31, P CRY3KEi3j;t;pCRY3K 

[oo3o] PEPc&te?z&$\&=>v*mmmft'? 

U\?s<fr}) :7 9 '"^(Brevibacterium flavum)M 

J-233-AB-41 (FERM BP-1 4 9 8) 

*$&^fflv^PEPC«^^i^ 
[oo3i] ^wjc^v^nsPEPcae^T?^ 

p^*-JM£<Z> = y 

/*J\ (Brevibacteriumflavum) M J — 2 3 3 (F ERM 
BP-1 4 9 7), NMJ-2 3 3-AB-41 (F 
ERM BP- 1 4 9 8) . zf\s\?'<9T}) V & Tls 
^•^7^^ (Brevibacterium annnoniagenes) AT C 
C6 8 7 2. #J\>9%13J* (Cory 

nebacterium glutamicum) ATCC3 1 8 3 1, ^Wtf 
/<?^r\)tyJ* 5^ h7r->>^^ (Brevibacterium 
lactofermentum) ATCC1386 9^©=y^Si 

[00 3 2] m&&^ y ^SJWK«:*3fiM«>*»^ v,k 

[0 0 3 3] ig^f££>3£{m, jS'L^K, fig#fll^-.fc 

fc*<D±iit ^m^9BM^U^nm^it PEP C?£tt£ 
[0 0 3 4] Rj&fclctt, zK, tt»»U ^Jft^^VNb 



12. 0. 5g/l-5 00 g/l«l><, — 

jtuommmt. o. 5g/i-3o g /i«t 

10 l\> 

[0 0 3 5] n&&'<*>\^ 1 mM-5 

OOmM. 0tl<li2-3OOmM, £e>t-£F*b< 

^TS-fcrSStett, »«1 L^fc?) 5 0mg-2 5 g. 
^L<lil00mg~15g, $f)lu0tt<ttl5 
Omg-10 g©3W^^mH5o 
[0 0 3 6] *fcs tt* »«!>t>(Ol^^ 

tt0-2p pm, £r;£L<hfc0-l p p 
20 m, £^(-#£1X120-0. 5ppm«^I 

[0 0 3 7] ^Hiit. 5i«Tl 5t-4 5^. 
L<l*2 3 7 < C-efT2o pHfi, 5~9>#;£b 

<«6~8o^ffl-c^T9o mftsmmfrbi 2 

fcVvP, lg/l-700 g/Kff*UI410g/ 
30 l-500g/l £kt-0lfcL<i22Og/ 1-400 

[0 0 3 8] «±«>«**«fe"e«3eb*:«Wtt. 

[0 0 3 9] m&<0*tfk£t£&*mWtk\*X 

W-cjttWfcjet-cSftvMts-Mii^Wfcff* bv^ 0 

[oo4o] jKmi^tt, *«*A*^iia«Wfe*u 

[004 1] £UiK*»MSrKWbr#*:*s, TIBcD^ 

50 sas-r^-cifes* 
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[004 2} 

MJ-233**£#CDP E P C jt^Sr&tf DNABftftf)^ 

(A) ywtf^^^y ?A . HJ-233^(D^:D 
NA^iffl:A^ilL WfiK: B=4g, (NH 
4 ) 2 S0 4 : 1 4 g, KH 2 P0 4 =0. 5 g, K a HPO 
4 :0. 5g, Mg S0 4 « 7H a O : 0. 5g, FeS 
O,- 7HiO : 20mg, MnSOr n H 2 0 : 2 0m 
g N D- = 2 0 0 /x g , t&fife^T 5 ^ : 10 0 

H g, g»^*;*l g> gRtJ^Ke*: 1 

00 0ml (pH6. 6) ] \^U\f^TV V* ' 7 

»i*»i*-e3 or-r^inu «#S:*«)fc. 

[0 0 4 3] ^Wtr^^P »>A • 77^A MJ-233 
I*, 1 9 7 5¥4^ 2 8BII, afiiffig3&M£X^BtfffrK£: 
lfeX^X«tffi0Bfe0r ( 0 *S£#J*o < tf TtJm 1 T B 

1 # 3 Sffi##305) fc&tm^ FERM P-30 
6 8^br^t6$H, 1 9 8 l^SM 1 BiCZf^X h 

P - 1 4 9 7#tt-5-$ftTV*5 0 

[0 0 4 4] nhtlttfflt&l Omg/ml^II^£ 
5«fc5s lOmg/ml lOmM Na 

CU 2 0mMM)^tti» (pH8. 0) WlmM 
EDTA • 2Na<D»^tt«15ml 

p^^— ^KSrft<ft»««si 0 On g/ml lefts* 5 
HWlQU 3 7tr ll$R|#i&Lfco $f>(lKf^H5!t 
WfrhV 1 ?* (SDS) SrS^SS^O. 5%ICft5<fc 
5fc«IDU 5 0 < C-C6^Mi%®U"C^ISUfco Z<om 

5)f (5,000Xg, 20#fffl, 10-12t) U 

(pH7.5) - 1 mMEDT A • 2Na^5ml?: 

[0 0 4 5] (B) ^V-tf^^^y *A • 7?/U MJ- 
233^ S^PEPC £r£ tf D N ABr/t O ^ » 

_L|E (A) flTMIfc^U^f^A • 77^ MJ- 
233<E>£DNA*gm<0 9 0 m 1 frffilRMf S a 1 I 5 0 
U (uni t s) £JBV\ 3 7tTl^KR^§*^ 
#8?Lfc 0 :©Sa 1 I#a?DNAK. ^n-n^^ 
^-pUCl 1 8 (£iB£3fiD Sr*JRR#*Sa 1 I "C 
^JJgfbfc^jfty V^ktoabfct^SrfS'&U 5 0mM 
(pH7. 6). lOmM^Wh 
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-/K ImM ATP. lOmM MgC12,^ T 
4 DN A y fef 1 Utf>#/&9-£r^P b (#j£#CD2&S 

[0 0 4 6] KfitSSrfflV\ fflfctofr 

i?- (J. MolecuL Biol. ) . 53, 159 (1970) ] i-<t 

o a: ytT'=»yjMio9 &m&m 

10 1 0 g> 5 g. Na C 1 5gR^X16 

g Sr^S^K 1 L tc^ft?] bfco 
[0 0 4 7] n©#ffl±©£W*«rfittfe C* 
. ^n— (Molecular cloning). Cold Spring Ha 
rbor Laboratory Press (1989) ] lC £ 9 ffcfttfg^ U 
^$#£9:7*7^ KDNAtr&fcUU ^^7^5 K 
fl«g»Sa 1 IlCiO^lWU 0. 7%T#*- 

=« y 2SW = V*3feP E P Cfc^^aiWE & 

[004 8] b^P^v/^© 

pep cfc^H^kJi^Sfr* r%s B£sa?ij£> 5 
*ai«H4<z>i«vv««ic:&Bu *<»t^ ;mmw (mm 

fc 0 r.<Da-y r^K'/Vt^ 

**TJxX (Applied Biosystems) %t§£3 9 4SDNA/ 
RNAi/ytf^f-^V^^Lfco ^C*5> y°U — 

[0 0 4 9] £7fcUfc-Ua*-y V^K^n-y 

(rtVf >f*;V-^^5^hy- (Anal. Bi 
ochem.) . 158 , 307 -315 (1986)] T?, 5' XtiSV > 
Cy- S3 P] ATP-C7i?t7>f7h-7*7^ 

. ^ u— (Molecular Cloning ) , Cold 
Spring Harbor Laboratory Press (1989)] t^oT^T 
40 ofco 

[0 0 5 0] f&IIKIHJfS a 1 

$d^3. 3 k bODNAHr^JiB^o-^kM 
^y y-f X-T^- fcjftSfllWU 0EDNA0rJi«tt£PEP 

pUCl 18-ppc ir^bfco 
[00 5 1] KJLkicJ; ») PEPCl^DNASr^TC 
^$^3. 3kb©DNA^ (S a 1 I iWJt) 

50 [0 0 5 2] (C) PEPCj&fc^<E>iMSa?IJ<0#:^ 
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±|B (C) ttt^ADNA^SriJ^S a u 
3AI §r^T3 7t:«LTMMtfc e £fc, 
pUC118^^- (^igi£$!0 Sr^JPS^BamH 

##ft?DNA#r>tt£rm^U C^fg^fc, ^r^fr 
MSS^, 50mM hy^-I^«t (pH7. 
9), lOmM MgCl,, 20mM v 5 ^;*** W 
ImM ATP, T4DNAy^f-f lun 
i t/50/t 1 tftS<fc 5l-^/&#£J&!JDU -<*^ — 

[0 0 5 31 PWfc: (C) T?#b^c^ADNAff^Sr 
^WTa c I £fflV>T 3 7rX^g&LT&##fi?L 

/Co puciis^^- zmvm 

|Ac c I-e^{C^bfc 0 #<o*Wt-<**-DNA 
^r>ti:^^DNA^tSr^b, dom^l-* 

5 omM h v * -mmmwL 

( p H 7 . 9 ) , 10 mM MgCl,, 2 0 mM v> 
^^Wh— M ImM ATP, T4DNA!J^- 
-tf luni t/50jilt*5i5 {C#^$r^P 
U -<^^-DNA^r>ti:^^DNA^f>T-tSr^ 

[0 0 5 4] OV^. [J- Mol. Biol. , 53, 159(1 

JM10 9 (^fS^M) ^l^&bfo. #^fc^® 

^nsr^^ cm^: hy/b^ iog, mn*- 

5g, NaCl 5g, 3*35 15g, T^tTv-y ' 
V 50mgl:»l«UlLi:t$] Ict&i* 
U 3 7 t:-e 1 6 B£fW*£3l byt 0 

[0 0 5 5] jl^^Jil^Wbfe^Sr. T>-^^y 
^Sr^^S-r 5 0// g/ml^-TS L&mm IbV^h 
y lOg, g^n^r* 5g, NaCl 5 g £|£@7K 

m&mi-tco ^»4tTio^8, oooxg© 

/^y-SDS& [T. Maniatis, E. F. Fritsch, J. S 
ambrook, Molecular cloning, p. 90-91 (1982) ^J#] t£ 

[0 0 5 6] itiiUc^^^ KDNA^V^t, 
^-pUC 1 1 8t^A^^cDNA^co^gB^iJ=lr 
&5£Lfc„ pUCl 1 8tcJfA^tt^DNA^O^S 

-fcV^— (Au t o a s s emb 1 e r) ^rJB^Tfr 
ofco JtlS (B) -?#£>*Wt3. 3kbO|f 

AS a 1 I DNAHfitCtt, gE£flCD^i/^ V tT'^y 
&*C0 P E P C * ^£ n\t^m&*&o? 

mz^-h-rz&fc* (BB^j#-^5ia^ia^-r6^— 



(7) 1 1 - 1 9 6 8 8 7 

12 

[0 0 5 7] CH^J2] PEPC»DNA(Z)^ 

mmmi<D (B) ^-e^jb^fcPEPCit^Sr^tf^ 
3. 3kb<DDNATO^A^fc7'7^5 KpUC 
118-pp c$rffll\ I»^!^Afeiat)PEP 

cat^^^^xfe^^v^ ytr^ycGSC 

#3 5 9 41* [Genetics, 51, 167 (1965)] £rJgfH£& 

u ryf^y > 5 0 » g/m 1 ^^^m im 

10 j£ : KH 2 P0, 2g, KjHPO* 7g, (NH<)*S0 4 lg. MgSO^O 

0. Ig, L-^W^-^>- 50mg, h-n^isls 50mg, L-fc* 
50mg, L~T/^^> 50mg, fT5ylM 10m 
g , 2g, 15g, 1L] l^fcfcU 

[0 0 5 8] _bl2**J3. 3kb(ODNA^ 

20 v^ri^WSHfc, 

[0 0 5 9] cmms] PEPc&^tcji^y* 

(A) -y^Y)V^^—(Dm%. 

wh¥3-2 1018 4^m^mMi(Dy^^^ k p c 

RY3 O^iC^Pfc-rS, ^y^i^-C^^^K 

^-f-v— £\ 7^7^ K • ^t^r^X (Applied 
Biosystems) tt<R T3 9 4 DNA/RNA^ytf^f 
If— (synthesizer) J SrJBlvo&JSfcLfc. 
30 [0 0 6 0] (a - 1) 5'-TTT CTC GAG CGC ATT ACC T 
CC TTG CTA CTG-3' (iB^J#-^6) 

(b - 1) 5' -TTT GAA TTC GAT ATC AAG CTT GCA CAT C 
AA-3* (Sa^iJ#-^-7) 
[0 0 6 1] _h|B^7^$ KpCRY3 0H &<D«fc? 

A • T^Z^j-^r^To (Brevibacteri um s 
tationis) I FO 12144 (lH6tt«K& 
*X*X|RSt««Bft3f IH FERM BP-2515(OS 
ffW^TTfrtfiSJh/rv^) ^7*7^U*pBY503 

40 (^coy^^^ v<Dum\^\,^xn<&m¥- 1-95 7 8 

5-^<&*&#J$) DNASrtfimU MRMtXho I X* 
#£2**64. 0 k bcD^^^^ K©1ttK*t5itt!MB4'^I5 
3ttfc^Sr&trDNA0r>t *r*J0fflU AM 

g$3tE c OR I*J<tt;Kpn I t?^^^^2. 1 k b 

7*7^5 KpHSG2 9 8 (^fg^) OEcoRI- 
K p n I S5^^S a 1 I W&X^fr^M&tthX*^- t 
\Z.X^0. ^7^5 K^^-pCRY3 0«t5^ 
50 k&X$Z>« 



(8) 
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13 



14 



* TaKaRa Taq) 
[0 0 6 3] 



[0 0 6 2] H^PCRfi. ^avl^—V— 9 
-fef • • 9 y# (Recombinant TaqDNA Polymerase * 

(i ox) pcRm^m 

1. 2 5 mM dNTPM 
»NA 

_biaiB^co a - 1 , b - 1 ■774^- 
) 



1 0 /i 1 
16/il 
10/i) (DNA 



0. 



l mM^T) 

0. 25/iM 



6 0# 
6 0£» 
2 0£J> 

2 SIM^Mto 



gl_kfcffi£>U IO 1 0 0 1 ©SiSWfrP C R W 
*:„ 

[0 0 6 4] PCRt>T^ : 

T^-P^Saa : 5 2*C 

rc^T^Vg Via© : 7 2t) 
[0 0 6 5] JSLhfrl^^^i: U 
fc 0 ±1B^4yfcLfc£j£«l 0* 1 «r0. 8%T;*fn- 
*^»McJ:9tt£Mb*fTV\ lkb<DDNABfT 

[00 6 6] _h|B-Cit«SttSrfl«» : C#fc»S« 1 0 
1 , >^ ^U'pBluescr ipt I ISK + 

#*MRRflNRE c oR I*5<fctfXh o I "C^ 

^tci^u zowio^as-frsriia^j 

NA^-fl 0Xjg»^ In U T4 DNAD^f- 

fiuni t <D&f$,&*m\iv, mmm®*-? io M i 

HUT, 1 5t-e3B#figSte£ii\ %i&£*&tc 0 
[0 0 6 7] nhiltL??*^ KStt*:JBV\ i»IS*A' 
v-?A& [Journal of MolecularBiology, 53, 159(197 

o)] i^i^xi/xutr-ny jmio9 (^i@5t$so 

y7*hy 1 0 g, ^T— ^ h 5 g> Na 

c i 5 g&vmjz i 6gt»i \zmt 

[006 8] r<o^JicD£W^£^i£K£ 
U ^I<t?)7*7^^ KDNA»U 
K*1WRH»* (E c oR I, Xhol) \Z&QWWiV. 40 
ffABrtffcfllBLfc. ^7^^ KpBlue 

scriptll SK + ^Icf 3. 0kb©DNA^ 
I^AD^, 1 . lk b<o^fADNA®T^r^«>e>H 
fc 0 * 5 KSrpBSpa r t$3& bfc c 

[00 6 9] #@#?F5, 1 8 5, 2 6 2 

©7*7^5KpCRY3i^#^n, y 
rtW7^^ w&Miz&mttmwxows&feh tic 

AX (Applied Biosystems) tt® f3 9 4 DNA/R^ 

: 50 



5 a 1 
6 1. 5 xi 1 

^NA^^-fe^if— (synthesizer) J SrJflWC^L 

[0 0 7 0] (a - 2) 5*-TTT GGT ACC GAC TTA GAT A 
AA GGT CTA-3' (gB^J##8) 

(b - 2) 5' TTT CTC GAG TGC TGG TAA AAC AAC TTT- 
3' Qea*»9) 
[0 0 7 1] _h|B^^5 KpCRY3 lit. 
20 fcbT«KI$^fc^9^5 K^fcSo OTSpBY5 0 3 
**©«Stt««fc^^5 KpHSG3 9 8 (^fBa& 

$sj) fcfrjg|Sbfc^9^5 KpCRY3 C^7^-; 

KSr^i-^^Wtr^^^y * MJ233 GE1 

02f*, FERM BP-2513i LtlHSM^ 
X^X36ft««BWf(C*t6$HTV^) Bpnl^ 
^ITDNAlritm pBY5 0 3Sr^ 

f J* ' Z7 ? Y7T~* ^ 9 J* I FO 1 2 1 

44 (FERM BP-2515) ^bf^U Kpn 
I-C^^U, *&7 k b©DNA^>T*£T*&aS-t-£o - 

30 ^cddna^^jS^u ^-mmmmm-v^vtct 
nriiaot, P CRY3i^#b^. 

[0 0 7 2] 



Kpnl 


3 


7.0, 6.0, 2.2 


Saul 


2 


10.0, 5.2 


PstI 


2 


13.0, 2.2 


BamHI 


1 


15.2 



[0 0 7 3] H&OPCRfcfc, V— ^ 

HitT, w=3>tr-^-^h • ^s^^dna • #y 

• 913 s ? • 9 v9 (Recombinant TaqDNA Polymerase 
TaKaRa Taq) (SJg^) *ffit*-CTflB©£#-ttf?o 

[0 0 7 4] 



(9) 



1 1-1 96887 



15 16 
(1 OX) PCR« 1 0 M 1 

1. 2 5mM dNTPM 16^1 

»NA 10/il (DNA ^Tfi 1 n M£XT) 

_t!BiE3$<0 a - 2 , b-2^7-T^- (&tfl«&0. 2 5 a M 



) 

£Lb£*E^U rcoi 0 0 n 1 ^S^SrPCRtc^Jt 
[0 0 7 51 PCR^-T^/V : 



6 05gJ> 
6 0*J> 
12 0# 



: 9 4*C 
: 5 2*C 
: 7 2t: 

{0 0 7 6] £Lh£rl iNf^A-^ U 2 51^^A4to 
fc„ _h|B-C^LfcS^l 0 ^ l£0. 8%T^n- 
*y/W;i«fc9m^&S&£frV\ J»l. 8 k b ©DNAfi^r 

[0 0 7 7] ±BBTfi««S*«rflfcWC#fcS^»il 0 /i 
1. 79*% KpBSpar 1 M 1 &fr*fflVmmX 
hoIfc«tr;KpnI^(«U 7 01C10^ 

T4 DNAy^f i o x) mmm 1 1 > T 

4DNAU if 1 u n i t <D#/£#§rSs*P U dSH^ 
StK-CI 0^ 1 KLT. 1 5T^3B£raS/&£i^ 

[0 0 7 8] n^>titc79*$ K»ttSr^V\ »b*^ 
v^Alfe [Journal of MolecularBiology* 5 3 % 15 
9 (1 9 7 0) ] {cXQ^i/oL nr-^y JM109 

(^fis&ast) r>tr^v> 5 0m g & 

$tf«» CbV^b^ lOg, ^-^h^^r^h^^ 
h 5g, NaCl 5gj5:0^;£ 1 6 g ZMW* 1 L 

[0079] r ©#«6±©^w«c«:««fe^ j: o watmm 

U ^^<t9^7^5 KDNASrttWU 
KSrffilRW* (Xho I, Kpn I) |cj;!>#JB?rU ft 
AWrX&mmvtc ZO&gk. ^7^^ KpBSpar 
<D&£4. lkbODNAlrjtCM, ^$1. 8kb 



#y*7— i? o. 5/z i 

6 1. 5 *i 1 
*par — rep <hl*fc£ Ufc 0 

[0 0 8 0] ±^WmVtcyy*K KpBSpa r - 
10 rep UK pHSG2 9 8 (SJBa&ttK) 1 n 1 

u 7 o^-ci o^i$^rtia 

^lOXg®^ UK T4DNA^-fluni 
t©#/£#fcSR&PU »il@^l 0/i 1 (CUT, 1 
5«C"e3 8*l«lKJ&£-*l\ *^$*&fco 
[0 0 8 1] KJBttfc/BV\ ifcte*^ 

i^Afe [Journal of MolecularBiology* 5 3> 15 
9 (1 9 7 0) ] {CXV xv/xy t7-ny JM109 

-g-tf^Jte Cby^v iog, >r-^b^^r^h^^ 

h 5g. NaCl 5gRTfm3Z 1 6 g SrSM* 1 L 

[0 0 8 2] ^(D^itt±cO^W^^S&tC«t !> 
U KDNASrJfifflU &7y*$ 

^ ^7^5 KpHSG298©^$2. 6kb©D 
NA^tti, 2 . 9 k b (OpADNA^^^ 
frbtlfro ^7=7*^ KSrpHSG2 9 8 pa r r e 
30 pt#*Lt 

[0 0 8 3] (B) t a c^n^— ^-(DlfA 
t a c^p^E— ^ — £r^Ti-5:7*7* 5 KpTr c 99 
A (7r^^Ttt«) Sr^t U^PCR&icO;?). 
t a c;?*n^~*H*rtfSr*i^£i2:5^<, T!B<E> 1 2t 
<0^7-f^— T7*7>f K'/Mt^rAX (Appl 
ied Biosystems) trjSi T3 9 4 DNA/RNA^ 
iMf— (synthesizer ) J «rfflV>"C^JS£Lfco 
[0 0 8 4] 



(a - 3) 5'-TTT GGT ACC GAT AGC TTA CTC CCC ATC CCC-3* (SH^J#-^-l 0) 
(b - 3) 5' -TTT GGA TCC CAA CAT ATG AAC ACC TCC TTT TTA TCC GCT CAC 
AAT TCC ACA CAT-3' (gH#J## 1 1 ) 



[0 0 8 5] H&COPCRte, ^rc/W — * 

M • ^^7 • & y& (Recombinant TaqDNA Polymerase 

(1 0 X) PCRJ&©i£ 
1. 2 5mM dNTPM 
HiDNA 

-LfEfE^tf) a - 3 , b-3^7-T^e- 



^TaKaRa Taq) 
[0 0 8 6] 



10/<1 
1 6 m 1 

1 0 n 1 (DNA ^frfi: 1 /i MJWT) 
1 „ 1 (&j&&^0. 2 5,iM 



17 



(10) 



11-196887 



18 



10 



it c 

[0 0 8 7] PCRt^^^ : 
^^^U— i ^g^iSS: 9 4t 6 0# 
7--y^jB6 : 5 2t 6 0# 

ai^^^^v'a^a :7 2t: 120# 

[0 0 8 8] ^lt^f^^^U 2 5lNr^/l4To 
fc 0 JtfB"e^bfcSJC&*l On 1 £3%T;*fp-*y 
/H!iJ:!>m«Mtt*fTV\ »l00bp©DNAW^ 

[oo89] ±&-?mmmte*nm't?* it&j&m ion 

1 . JigB (A) -ef^«bfc^^5 KpHSG298p 
a r - r e p 5^1 fr^ffiHRlMIB a mH I *5 £tf 

Kpnl-C^WU 7 ot-ci o^as**5i 

(C, T4 DNA!) sBf — fef 1 0 xftfltrffc 1 /i K T4DN 
A P #~ If lunit ©#jfc#«r«S6n U jBcE^®*-? 

lOMiiat, i sTC-es^wsis**, £r££it: 

[0 0 9 0] K»«fcJflV\ mtu/v 

[Journal of MolecularBiology. 53, 15 
9 (1 9 7 0)] fcL«fc&3c^*y tT-^y JM109 
(^JgiiSD Sr^fJISglU *tv^i/y 5 0mg£ 

^tf^Mb Chy^h^ io g> >r-* h^=^^ 

h 5g, NaCl 5g2W3|S3e 1 6 g Srj&S* 1 

(1 OX) PCRM 
1. 2 5mM dNTPM 

_fc|S|Si^CD a - 4 , b-4^7-f^— 

) 



#y *9~tf 0.5^1 
6 1. 5 /i 1 

* [0091] i«±^f^^ffeia9i^t 

±BB (A) ft$l<D79*5. K©**5. 5kbcD 
DNA^IddX, S£0. lkbOjfADNAlW^ 
K«>bn^o :©7'7^U^pHSG2 9 8 taci: 

[0 0 9 2] (C) PEPC&fc^&^T b — 
^<Dtf A 

(B) ) Sr^^bfcPC'Rfe(C«fci9. PEPCaMH?- 
ORFSP^Sr*B*B$^rS-<<. TfE0> 1 %<t>~?*7'{ 

K • /W^f 1 ^^ (Applied Biosyste 
ms) ttSSi r3 9 4DNA/RNAi/VWf^ (synt 
hesizer ) J $r/8V^T^fi5cL*: 0 

[0 0 9 3] (a -4) 5' -TTT CAT ATG ACT GAT TTT T 
TA CGC GAT -3* (B32?U## 1 2) 

(b -4) 5' -TTT CCT GCA GGC TAG CCG GAG TTG CGC A 
GT GCA -3' (mm-^rl 3) 
[0 0 9 4] ^©PCRIt V— * 

;**t$g<o rDNAt- -^vhm 1 ^— j £;j§v\ 

lilt, w=»^tr^-vh • *5^DNA • sKV 

• • 9v9 (Recombinant TaqDNA Polymerase 

TaKaRa Taq) (SiBatJfi) Sr;8V^TlS0>*fe#T?fTo 
tc 0 
[0 0 9 5] 



20 



10/il 
1 6 ix 1 

1 0 1 (DNA 1 /i M^T) 

(MMO. 2 5/iM 



V^vtr^^h • ^^^DNA - tfV if 0. 5m 1 



£*-k£r®^U r©100^ l^»PCRWt 

[0 0 9 6] PCRt'f^ : 
T^h^U— S/-3^5fife : 94t) 6 0# 
T~—Vl"ymn :5 2"C 6 0# 

aL^^x^v^H^S : 7 2t 120# 

[0 0 9 7] CUiSrliNf U 2 51M^/14to 

fc« J:faT£/£Lfc£tj£i£l 0*i 1 £0. 8%T#tr- 
^^fcj:0««8c»«rftv\ *$2. 8kb©DNA»r 

[00 9 8] ±|B-C*S*B^Sr?fe»-C^ tz^RfeWt 10 n 
1 , _b|B (B) -Cf^SiUfc^^^ KpHSG298t 
a c 5 ti 1 «r#*1WraMKB g 1 II, S s e I 



6 1. 5 a* 1 

BamHK SseI-eMt5rU 70^10^ 

40 CfttC T4 DNA^-f 10xi®^ 1 M 

K T4 DNAy^f-fluni t CD#£fc#£8s#P U 

mmmip^i o ^ 1 iat, i5M3«pmsje:$ 

[0 0 9 9] #?>tb^7^5 K»tt*:«V\ mt** 
[Journal of MolecularBiology, 53, 159(197 

o)] \zx o^v-^y tr • 3 y jmi o 9 (£i@i£$D 

y^h^ lOg, >f-7hx^^h7^h 5g, Na 
C 1 5 g&0«£ 1 6 g &3&@tK 1 Ltzmm t-M* 
50 bfec 



(11) 

19 

U ^.tO^^^ KDNASrJftWU $%7*y*$ 
KfrlUmM (S s e I, Nd e I) MJ:9ia£rU Jf 
AWtfSrWKbfc. ^<D£?m, _bfB (B) fW©^9^ 
*K<£>^$5. 6 k bODNArfr^i-AP^U 2. 8 

p PEPC 1 £-fr£bfc 0 

[0 10 1] (D) #A • *79'<& HJ- 

233-AB-41«c0>30fW5S! 

K£*S#fW5, 1 8 5, 2 6 2«t 10 

J-233-AB-41 (FERM BP-1 4 9 8) C^Ab 

[0 10 21 ^Hf/^f y !7i* • 7 - 2 3 

3-AB-4 1 : fi H 1 9 76^11^1701:, iij&S 

o < tfmm nut ^^#-^-305) icskm-f 

ERM P-3 8 12iLT^^H, 1981^5^ 

K#^FERM BP-1 4 9 8W4^TV^ e 20 

[0 10 31 C£JS0M] #Mfe<D£B& ( I ) 
J£iH : 4 g, (NHj s SO, : 1 4 g, KH 2 P0 4 : 

0. 5g, K 2 HP0 4 : 0. 5g, MgS0 4 -7H 2 
O:0. 5g, FeSOr 7 H a O : 2 0 m g , Mn S 

0 4 • n H 2 0 : 2 0 m g , D - \f^r^> : 2 0 0/ig, 
»7 5> : 100 M g> ^i^r^l y 
*lg*0ifi*:l000ml (pH6. 6)<D#S6 
Sri 0 0m 1 fo5 0 0ml ^cDH^^^^^^a 

1, 12 or. i 5^w8s»fiatfefc©it, mm* 

5 0%^3- ^*»»4m 1 SrflP*., ±|BpPEPC 30 

A • 77^^ M J - 2 3 3 -AB-4 lB§#c£rliBi 
U 3 3ti:T2 4^tp^Lt (mm 
«) o J&»I*T«, 3S^«(8000g, 2 0^)WDf 

[0 10 41 (NH*) 2 S0 4 : 2 3 g, KH 2 P0 4 : 
0. 5 g, K 2 HP0 4 = 0. 5g, MgSOr 7H 
2 0 : 0 . 5g, FeSOr 7 H a O : 2 0 m g , Mn 
SO* ■ nH a O : 2 Omg, D-bf^-^>- : 2 0 0 v 40 
g , mm^T 5 > : 1 0 0 m g . &Wtt h V t7 A 2 0 g 
/L % l^@7K: 1 0OOml©flHll!lr2L*©^-7 

2 0mi»u ®mvtcvim-v (mtm&Wkmo. 

lppm) , rH§:3 01CICT2 4^K^>^< (200rpm) 
«*U #fefrfc****r»«Ml (8 0 

OOrpm, 15^, 4<C) \,XHbMt±Wm*&K 
\*1tkZ.*>, 9UfeP2 9. 5g/L, Btgfes5S4. 5g/ 
L N 3/^^15g/L, y^=f^0. 9g/L4 
J*fcbTV^ 0 50 



1-1 9 6 8 8 7 

20 

[01051 immm 5 ] mm&<D9m (id 

HJ£#J 4 natiUc** bfci£#£. ^T<O£0£KM* b 

[0 10 61 (NH 4 ) 2 S : 2 3 g, KH,P0 4 : 
0. 5 g, K a HP0 4 :0. 5g, MgSO,* 7H 
2 0 : 0 . 5 g , FeSOr 7 H 2 0 : 2 0 m g , M n 
S0 4 - nH 2 0 : 2 0mg, D-tf^V : 2 00 n 
g , WBfrT 5 V : 1 0 0 n g , M&fc : 1 0 0 0ml 
<Digifi£2 L^<Oi?t- ^T— * CAtl, _b|E® 

i^i ^3-^ 5 0%I1 2 Om 1 Ir^DU r. dl- 1 

0 ( 9 0 %mm#*) £0. lwmco^ 

■e^U3fc^?>3 0^1^X2 4 P#fl8*<i>6< (200rpm)ft# 

u si£**fc. mbtiitmmn&T&foftm (8 0 0 0 

rpm. 15^ 4<t) bT^fe^JiW^Sr^Wbfc 
^6, H^2 8g/L, ft»i«3. Sg/L, n/N 
^^i6g/L, y^=?^l. Og^L^bTVN 
fee 

[0 10 71 CJt««l] WftWttftV^Hf/^ 
7^7^- yys<J* MJ-233-AB-4 ltfc^rffl 

[0 10 81 :4g, (NHj ,S0 4 : 1 4 g, 
KH 2 PO 4 :0. 5g, K 2 HPO 4 :0. 5g, Mg 
SO 4 -7H 2 O:0. 5g, FeSOr 7 H s O ' 2 0 
mg, Mn SO* • nH 2 0 : 2 Omg, D- tf^"^V : 
200/zg, ^Sfe^T § > : lOOftg, g^n*;* 1 
g, ^f^SlgWW: 1 000ml (pH 
6. 6) OWl00mlfo500ml^£^7 
7*=»|o$mU 12 0t, 1 5«Wlfc1)© 
l::mm*5 0%^3^7K^4ml Sr^l*., :7V 
tf^^xy »7A 7*7*3* M J - 2 3 3-AB-4 1 
ffitt:£*tlSU 3 3^X2 4^^ 5#*bfc (# 
o #«#*T«, 3S<L>#8S(8000g. 2 0#)M 

[01091 (NH 4 ) 2 S 0 4 : 2 3 g , KH 2 P 0 4 : 
0 . 5 g N K 2 H PO 4 :0. 5g, MgS0 4 -7H 
a O : 0. 5 g, F e S0 4 • 7 H a O : 2 Omg, Mn 
SO,- nH 2 0 : 2 Omg, D-tT^V :2 00m 
gx I®f7^ : 1 0 0 u g> h V 17 A 2 0 g 

/L, ^®tK : 1 0 0 0ml ^«6Sr 2 LSgCDv^ — 7 
r-^^^-t^Atv, Ji|a|g^i:^/v^-^5 0%*£i 
2 0mllr^DU fHUfcttttt? (^#K^«^0. 
lppm) , ^n^r3 0t:{:r 2 4^M^>S< (200rpm) 

mtu Rfczitit. &t>tntmmm&&fo&m (so 

OOrpm, 15^ 4t) bT#b^fc±m^Sr^ 
Vtct^Z. 5g/b Bm#5g/L, 

a^K^lOg/L, yv=*g^o. 5g/L^b 

[0 1 1 01 CJ*tt«2) ^-r^^Sr^JDb^V^^ 
HJS^J4 ^^(Cfrofec (NHj 2 S0 4 : 2 3 
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g, KH a PO,: 0. 5g, K,HPO<: 0. 5g, M 
gSO«-7H 2 O:0. 5g, F e S O* • 7 H,0 : 2 
Omg, Mn SO, • nH:0 : 2 Omg. D-tf^"^ 
V : 200f/g, Hfflft^T 5 ^ : 1 0 0 » g . ^©tR : 
1 0 0 0ml (Omm&2 L&<Di?* — 7T — * 

a*u $&km4 1 mm&mi>itnitk 5 0 

%j^l2 0ml fcEflUfcttflBt* <J£#B3» 

^0. lppm) , 3 0tT24l$K^5< (200rpm)» 
#U »&$*fco #6*tfc«W«r3t't?^« (8 0 0 
Orpm, 1 5*h 4<€) U"C#.feiXfcJ:»*Sr^*f U 
fcfcifcs WU4g/L, Stefe#3. 5g/L, a 

[0111] 6 ] o K*/»- K*"*-* ■ 

* h9xA*0PEPCft^*m^mSfe®att 

-T-tt-tOSB^iJ^UEftl (GenBank Acession No. D89668, 

J. Bacterid. , 179, 4942-4945 (1997)) 

Hasfill (A) fc^LfciSfcttttSrJMU 2fe&#D 

NAfriwu zti&pcR<Dmmtvxm^x s mm 

#J3 (D) -THftJflLfc:/?^— (a-4, b-4) <D 
ftt>V\Z, ^<D2^><D^y^^— (a-5, b -5) \Z. 
<fc 9 > PEPC&3-K1-*fc^«#*:**3**- 

u*t, n%«i3 (d) tmm<o^mx, n 

[01121 ( a - 5 ) 5' -ttt cat atg tcg tcg ttg a 
ac ctg -3' 1 4 ) 

(b - 5) 5' -ttt cct gca ggt cac ccg cta ttc cgc a 

GC -3' 5) 

[0113] ftbfitt=y*mMm&mMmA<o#mz. 

ttot«|Lfci::5, 3^i*14. 5g/L^ 
[0 114] C»fe#l7) r-T-y^y-^^ • 

^ijfepE p c ms& *m v *fc*r«g*<DS!ag 

rtv'Xr^^ • 7 y^**©p E P Cl^f » 

^(O^WWc.^ (GenBank Acession No. Mil 198, Gene, 
38, 265-269 (1985)) X$>Z>tc#>. Hlfiffll 1 (A) fc 

;h,&PCR©*S*L"tJfll*"C* »&0!J3 (D) "Cffiffi 
L^^-Y^ — (a-4, b-4) <Oftt>9\C s ft©2 
oco^^>T^— (a-6, b-6) frJflV^T, PEPC 

T, 2£ife0»)3 (D) 4: ia«©^jfet?, 7t^f^^« * 
BBW = 

GTNCTNACNG CNCAYCCNAC NGA 

[0122] : 2 

ga^JcOg^ : 1 7 

ga^jog! : mm 



(12) <&BB¥ 1 1 -1 9 6 8 8 7 

22 

[0 115] (a-6) 5' -TTT CAT ATG GCT CGC TGT A 
TC TCT -3' 6) 

(b-6) 5' -TTT CCT GCA GGT CAA CCT GTA TTG CGC A 
TG -3' (SS3WI-1 7) 

[0 116] #fe*tfc3P^fflJW*^Wt«4©jWSI!: 
^•oT§itfc^5, 3^»^13. 5g/L^ 

10 [0117] ^8) saW'WA**P 
E P cafi^&^fc#*B*B»B6 
~=^T-7- • AA^PE P Cjt^f4-e<DBB^J 

tfSgEfc] (GenBank Acession No. X59016, Plant Mol. Bi 
ol., 17, 535-539 (1991)) HJfcfll 1 

(A) fc^LfcJ: 5 U «sfe#DNA«rW 

|U r^PCR^ttTfflV^ £%0!!3 
(D) tlflWUfc:/?-^— (a-4, b-4) coft*? 
9 ^2o©/7-f^ (a - 7, b - 7) &ffl\^ 
X, PEPCSra— K"t*sa^laS^«ri««l**Sri: 

20 £TK MS0I13 (D) tPJ«©^«fe"C, Nico 

tiana tabacum* 3k<D PEP CiS^ 

tt= y ^am^fi r * s 0 

[0 118] (a - 7) 5' -TTT CAT ATG GCG ACA CGG A 
GT TTG -3' 8) 

(b - 7) 5' -TTT CCT GCA GGT TAA CCG GTA TTC TGC A 
GT -3' 9) 

[0119] &bftiz*v*wimw*nMm4<DjfmK 

30 Wc«^bTV^. 
[0 12 0] 

[0 12 1] 

mm^r - i 
mn<D&ts : 2 3 
mmm : 

40 ^O^: : 

mwmm ■■ mvmrn * k) 

23 

b3Koi?- : mitt 

SB^JCD®^ : -ffe<D^^ ^ K) 



(13) 
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23 

TCNTGGATGG GNGGNGA 
[0123] E*U## : 3 

wsm : 

Val Leu Thr Ala His Pro Thr Glu 
1 5 
[0124] ffi^HM" : 4 
SE^JO^$ : 6 

wm ■ 

Ser Trp Met Gly Gly Asp 
1 5 
[0125] SB?IJ#-J§- : 5 
ga*lJ<Z>g£ : 2 7 6 0 

: 2 

SE#J<£>@$I = Genomic DNA 



24 



17 



10 Smom : K 



-k^MZi ' zfUt's^frV • 7*7'<J* (Brevibacteri 
um flavum) 

- M J - 2 3 3 

flWSr*i-|E* : CDS 
20 #&(flrfi : 1. - 2760 



ATG ACT GAT 
Met Thr Asp 
1 

GGT GAG GTA 
Gly Glu Val 

GAA CAA GCG 
Glu Gin Ala 
35 

ATG GAT AGC 
Met Asp Ser 
50 

ACA CCG ATT 
Thr Pro He 
65 

GCG GAA GAC 
Ala Glu Asp 

GGC GAC ACC 
Gly Asp Thr 



TTT TTA 
Phe Leu 
5 

ATT GCG 
He Ala 
20 
CGC CTG 
Arg Leu 

CTG GTT 
Leu Val 

GCT CGC 
Ala Arg 

CTC CAC 
Leu His 
85 

CCT CCG 
Pro Pro 
100 

AAT GTT 
Asn Val 



AAT GAG GGC 
Asn Glu Gly 
115 

GCT GAG GTG GCG CCA 
Ala Glu Val Ala Pro 
130 

CGC ACT GTT TTT GAT 



CGC GAT 
Arg Asp 

GAA CAA 
Glu Gin 

ACT TCT 
Thr Ser 

CAG GTT 
Gin Val 
55 

GCA TTT 
Ala Phe 

70 
GAT GAA 
Asp Glu 

GAC AGC 
Asp Ser 

GGC GCA 
Gly Ala 

GTT CTG 
Val Leu 
135 
GCG CAA 



GAC ATC AGG 
Asp He Arg 
10 

GAA GGC CAG 
Glu Gly Gin 
25 

TTT GAT ATC 
Phe Asp He 
40 

TTC GAC GGC 
Phe Asp Gly 

TCC CAC TTC 
Ser His Phe 

GAG CTT CGT 
Glu Leu Arg 
90 

ACT CTT GAT 
Thr Leu Asp 

105 
GAA GCT GTG 
Glu Ala Val 
120 

ACT GCG CAC 
Thr Ala His 



TTC CTC 
Phe Leu 

GAG GTT 
Glu Val 

GCC AAG 
Ala Lys 

ATT ACT 
He Thr 
60 

GCT CTG 
Ala Leu 

75 
GAA CAG 
Glu Gin 

GCC ACC 
Ala Thr 

GCG GAT 
Ala Asp 



GGT CGA 
Gly Arg 

TAT GAA 
Tyr Glu 
30 

GGC AAC 
Gly Asn 

45 
CCA GCC 
Pro Ala 

CTG GCT 
Leu Ala 

GCT CTC 
Ala Leu 

TGG CTG 
Trp Leu 
110 
GTG TTG 
Val Leu 
125 

GAG ACT 
Glu Thr 



ATC CTC 
He Leu 
15 

CTG GTC 
Leu Val 

GCC GAA 
Ala Glu 

AAG GCA 
Lys Ala 

AAC CTG 
Asn Leu 
80 

GAT GCA 
Asp Ala 

95 
AAA CTC 
Lys Leu 

CGT AAT 
Arg Asn 



CGC CGC 
Arg Arg 



CCA ACT 
Pro Thr 
140 

AAG TO© ATC ACC ACC CAC ATG CGT GAA 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



25 



Arg 


Thr 


Val 


Phe 


Asp 


Ala 


Gin 


Lys 


Trp 


He 


Thr 


145 










150 










155 


CGC 


CAC 


GCT 


TTG 


CAG 


TCT 


GCG 


GAG 


CCA 


ACC 


GCT 


Arg 


His 


Ala 


Leu 


Gin 


Ser 


Ala 


Glu 


Pro 


Thr 


Ala 










165 










170 




TTG 


GAT 


GAG 


ATC 


GAA 


AAG 


AAC 


ATC 


CGC 


CGT 


CGC 


Leu 


Asp 


Glu 


He 


Glu 


Lys 


Asn 


He 


Arg 


Arg 


Arg 








180 










185 






CAG 


ACC 


GCG 


TTG 


ATT 


CGT 


GTG 


GCC 


CGC 


CCA 


CGT 


Gin 


Thr 


Ala 


Leu 


He 


Arg 


Val 


Ala 


Arg 


Pro 


Arg 






195 










200 








GAA 


GTA 


GGG 


CTG 


CGC 


TAC 


TAC 


AAG 


CTG 


AGC 


CTT 


Glu 


Val 


Gly 


Leu 


Arg 


Tyr 


Tyr 


Lys 


Leu 


Ser 


Leu 




210 










215 










CGT 


ATC 


AAC 


CGT 


GAT 


GTG 


GCT 


GTT 


GAG 


CTT 


CGT 


Arg 


He 


Asn 


Arg 


Asp 


Val 


Ala 


Val 


Glu 


Leu 


Arg 


225 










230 










235 


GAT 


GTT 


CCT 


TTG 


AAG 


CCC 


GTG 


GTC 


AAG 


CCA 


GGT 


Asp 


Val 


Pro 


Leu 


Lys 


Pro 


Val 


Val 


Lys 


Pro 


Gly 










245 










250 




GAC 


CAC 


GAC 


GGT 


AAC 


CCT 


TAT 


GTC 


ACC 


GCG 


GAA 


Asp 


His 


Asp 


Gly 


Asn 


Pro 


Tyr 


Val 


Thr 


Ala 


Glu 








260 










265 






ACT 


CCA 


CGC 


GCT 


GCG 


GAA 


ACC 


GTG 


CTC 


AAG 


TAC 


Thr 


Pro 


Arg 


Ala 


Ala 


Glu 


Thr 


Val 


Leu 


Lys 


Tyr 






275 










280 








CAT 


TCC 


CTC 


GAG 


CAT 


GAG 


CTC 


AGC 


CTG 


TCG 


GAC 


His 


Ser 


Leu 


Glu 


His 


Glu 


Leu 


Ser 


Leu 


Ser 


Asp 




290 










295 










ACC 


CCG 


CAG 


CTG 


CTT 


GCG 


CTG 


GCA 


GAT 


GCC 


GGG 


Thr 


Pro 


Gin 


Leu 


Leu 


Ala 


Leu 


Ala 


Asp 


Ala 


Gly 


305 










310 










315 


AGC 


CGC 


GTG 


GAT 


GAG 


CCT 


TAT 


CGA 


CGC 


GCC 


GTC 


Ser 


Arg 


Val 


Asp 


Glu 


Pro 


Tyr 


Arg 


Arg 


Ala 


Val 










325 










330 




CGT 


ATC 


CTC 


GCG 


ACG 


ACG 


nrr 

uvi 


GAG 


nvi 


ATC 


GGC 


Arg 


lie 


Leu 


Ala 


Thr 


Thr 


Ala 


Glu 


Leu 


He 


Gly 








340 










345 






GGC 


GTG 


TGG 


TTC 


AAG 


GTC 


TTT 


ACT 


CCA 


TAC 


GCA 


Gly 


Val 


Trp 


Phe 


Lys 


Val 


Phe 


Thr 


Pro 


Tyr 


Ala 






355 










360 








TTA 


AAC 


GAT 


GCG 


TTA 


ACC 


ATC 


GAT 


CAT 


TCT 


CTG 


Leu 


Asn 


Asp 


Ala 


Leu 


Thr 


He 


Asp 


His 


Ser 


Leu 




370 










375 










ACT 


CTC 


ATC 


GCC 


GAT 


GAT 


CGT 


TTG 


TCT 


GTG 


CTG 


Thr 


Leu 


He 


Ala 


Asp 


Asp 


Arg 


Leu 


Ser 


Val 


Leu 


385 










390 










395 


AGC 


TTC 


GGA 


TTC 


AAC 


CTC 


TAC 


TCA 


CTG 


GAT 


CTG 


Ser 


Phe 


Gly 


Phe 


Asn 


Leu 


Tyr 


Ser 


Leu 


Asp 


Leu 










405 








50 


410 
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26 

Thr His Met Arg Glu 
160 

CGT ACG CAA AGC AAG 528 
Arg Thr Gin Ser Lys 
175 

ATC ACC ATT TTG TGG 576 
He Thr He Leu Trp 
190 

ATC GAG GAC GAG ATC 624 
He Glu Asp Glu He 
205 

TTG GAA GAG ATT CCA 672 

Leu Glu Glu He Pro 

220 

GAG CGT TTC GGC GAG 720 
Glu Arg Phe Gly Glu 
240 

TCC TGG ATT GGT GGA 768 
Ser Trp He Gly Gly 
255 

ACA GTT GAG TAT TCC 816 
Thr Val Glu Tyr Ser 
270 

TAT GCA CGC CAG CTG 864 
Tyr Ala Arg Gin Leu 
285 

CGC ATG AAT AAG GTC 912 

Arg Met Asn Lys Val 

300 

CAC AAC GAC GTG CCA 960 
His Asn Asp Val Pro 
320 

CAT GGC GTT CGC GGA 1008 
His Gly Val Arg Gly 
335 

GAG GAC GCC GTT GAG 1056 
Glu Asp Ala Val Glu 
350 

TCC CCG GAA GAA TTC 1104 
Ser Pro Glu Glu Phe 
365 

CGT GAA TCC AAT GAC 1152 

Arg Glu Ser Asn Asp 

380 

ATT TCT GCC ATC GAG 1200 
He Ser Ala He Glu 
400 

CGC CAG AAC TCT GAG 1248 
Arg Gin Asn Ser Glu 
415 



AGC TAC 
Ser Tyr 

GCA AAC 
Ala Asn 

AAG GAA 
Lys Glu 
450 
TAC AGC 
Tyr Ser 
465 

GAA GCT 
Glu Ala 

TCC ATG 
Ser Met 

AAA GAA 
Lys Glu 

GTC GAT 
Val Asp 
530 
GCC GGA 
Ala Gly 
545 

CTC CTG 
Leu Leu 



TCC AAC 
Ser Asn 

GCG GAA 
Ala Glu 

CGC CTG 
Arg Leu 
610 
TCC TAC 
Ser Tyr 
625 

GTG CGC 
Val Arg 

(XT GAA 
Pro Glu 

GAG GCA 
Glu Ala 



27 

GAA GAC GTA 
Glu Asp Val 

420 
TAC CGC GAG 
Tyr Arg Glu 
435 

CTG CGC AGC 
Leu Arg Ser 

GAG GTC ACC 
Glu Val Thr 

GTC AAG AAA 
Val Lys Lys 
485 

ACA TCA TCG 
Thr Ser Ser 

500 
TTC GGC CTC 
Phe Gly Leu 
515 

GTC ATC CCA 
Val lie Pro 

ATC CTC GGC 
He Leu Gly 

CAG CGC GAC 
Gin Arg Asp 
565 

AAG GAT GGC 
Lys Asp Gly 

580 
CTG CAG CTT 
Leu Gin Leu 
595 

TTC CAC GGC 
Phe His Gly 



CTC ACA 
Leu Thr 



GAT GCG ATT 
Asp Ala He 



ATC ACC GAG 
He Thr Glu 
645 

ACT GCG CGC 
Thr Ala Arg 

660 
TCG CTT CTC 
Ser Leu Leu 



CTG TCT 
Leu Ser 

CCT CGT 
Pro Arg 
455 
GAC CGC 
Asp Arg 
470 

TTC GGC 
Phe Gly 

GTC ACC 
Val Thr 

ATC GCG 
lie Ala 

CTG TTC 
Leu Phe 
535 
GAA CTG 
Glu Leu 
550 

AAC GTC 
Asn Val 

GGA TAT 
Gly Tyr 

GTC GAA 
Val Glu 

CGC GGT 
Arg Gly 
615 
CTT GCC 
Leu Ala 
630 

CAG GGC 
Gin Gly 



(15) 

GAG CTT TTC GAG 
Glu Leu Phe Glu 
425 

GAA GAG GAG AAG 
Glu Glu Glu Lys 
440 

CCG TTG ATC CCG 
Pro Leu He Pro 
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GAG CTC 
Glu Leu 

CCA CGC 
Pro Arg 

GAT GTG 
Asp Val 
505 
GCC AAC 
Ala Asn 
520 

GAA ACC 
Glu Thr 

TGG AAA 
Trp Lys 

CAG GAA 
Gin Glu 

TTC TCC 
Phe Ser 
585 
CTA TGC 
Leu Cys 
600 

GGC ACC 
Gly Thr 

CAG CCC 
Gin Pro 

GAA ATC 
Glu He 



CGA AAC 
Arg Asn 

GAC GTC 
Asp Val 



CTC GAG 
Leu Glu 
665 
TCT GAA 
Ser GEO 



GGT ATC 
Gly He 
475 
ATG GTG 
Met Val 
490 

CTC GAG 
Leu Glu 

GGC GAC 
Gly Asp 

ATC GAA 
He Glu 

ATT GAT 
He Asp 
555 
GTC ATG 
Val Met 
570 

GCA AAC 
Ala Asn 

CGA TCA 
Arg Ser 

GTT GGA 
Val Gly 

AAG GGG 
Lys Gly 
635 
ATC TCA 
He Ser 
650 

GCA CTG 
Ala Leu 



CGT GCC 
Arg Ala 

CTT GAG 
Leu Glu 
445 
CAC GGT 
His Gly 
460 

TTC CGC 
Phe Arg 

CCT CAC 
Pro His 

CCG ATG 
Pro Met 

AAT CCA 
Asn Pro 
525 
GAC CTT 
Asp Leu 
540 

CTC TAC 
Leu Tyr 

CTC GGC 
Leu Gly 



CTC ACC 
Leu Thr 



TGG GCG 
Trp Ala 

GCC GGG 
Ala Gly 
605 
CGT GGT 
Arg Gly 
620 

GCT GTC 
Ala Val 

GCT AAG 
Ala Lys 

GTC TCA 
Val Ser 

GAT CAC 
Asp His 



28 

CAA GTC ACC 
Gin Val Thr 
430 

GTG CTG CTG 
Val Leu Leu 

TCA GAT GAA 
Ser Asp Glu 

ACC GCG TCG 
Thr Ala Ser 
480 

TGC ATC ATT 
Cys He lie 

495 
GTG TTG CTC 
Val Leu Leu 
510 

CGC GGC ACC 
Arg Gly Thr 

CGA GCC GGC 
Arg Ala Gly 

CGC AAC TAC 
Arg Asn Tyr 
560 

TAC TCC GAT 
Tyr Ser Asp 

575 
CTT TAC GAC 
Leu Tyr Asp 
590 

GTC AAC GTT 
Val Asn Val 



GGC GGA CCT 
Gly Gly Pro 

CAA GGT TCC 
Gin Gly Ser 
640 

TAC GGC AAC 
Tyr Gly Asn 

655 
GCC ACG CTT 
Ala Thr Leu 
670 

CAA CGC GCG 
Gin Arg Ala 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



2016 



2064 
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29 30 
675 680 685 

TAT GAC ATC ATG AGT GAG ATC TCT GAG CTC AGC CTG AAG AAG TAC ACC 2112 
Tyr Asp He Met Ser Glu He Ser Glu Leu Ser Leu Lys Lys Tyr Thr 

690 695 700 

TCC TTG GTG CAC GAG GAT CAA GGC TTC ATC GAT TAC TTC ACC CAA TCC 2160 
Ser Leu Val His Glu Asp Gin Gly Phe He Asp Tyr Phe Thr Gin Ser 
705 710 715 720 

ACA ACA CTG CAG GAG ATC GGA TCC CTC AAC ATC GGA TCC AGG CCT TCC 2208 
Thr Thr Leu Gin Glu He Gly Ser Leu Asn He Gly Ser Arg Pro Ser 

725 730 735 

TCA CGC AAG CAA ACT TCC TCT GTG GAA GAT TTG CGA GCC ATC CCA TGG 2256 
Ser Arg Lys Gin Thr Ser Ser Val Glu Asp Leu Arg Ala He Pro Trp 

740 745 750 

GTT CTT AGC TGG TCA CAG TCT CGT GTG ATG CTG CCA GGA TGG TTT GGT 2304 
Val Leu Ser Trp Ser Gin Ser Arg Val Met Leu Pro Gly Trp Phe Gly 

755 760 765 

GTC GGA ACG GCA CTT GAA CAG TGG ATT GGA GAA GGG GAG CAA GCT ACC 2352 
Val Gly Thr Ala Leu Glu Gin Trp He Gly Glu Gly Glu Gin Ala Thr 

770 775 780 

CAG CGC ATC GCC GAG CTG CAA ACA CTC AAC GAG TCC TGG CCA TTT TTC 2400 
Gin Arg He Ala Glu Leu Gin Thr Leu Asn Glu Ser Trp Pro Phe Phe 
785 790 795 800 

ACC TCA GTG TTG GAC AAC ATG GCT CAG GTG ATG TCC AAG GCA GAG CTG 2448 
Thr Ser Val Leu Asp Asn Met Ala Gin Val Met Ser Lys Ala Glu Leu 

805 810 815 

CGT TTG GCA AAG CTC TAT GCA GAC CTC ATC CCA GAT AGG GAA GTC GCC 2496 
Arg Leu Ala Lys Leu Tyr Ala Asp Leu He Pro Asp Arg Glu Val Ala 

820 825 830 

GAG CGC GTC TAT TCC GTC ATC CAC GAG GAA TAT TTC CTG ACT AAA AAG 2544 
Glu Arg Val Tyr Ser Val He His Glu Glu Tyr Phe Leu Thr Lys Lys 

835 840 845 

ATG TTC TGC GTG ATC ACC GGC TCC GAT GAT CTC CTT GAT GAC AAC CCA 2592 
Met Phe Cys Val He Thr Gly Ser Asp Asp Leu Leu Asp Asp Asn Pro 

850 855 860 

CTT CTG GCA CGC TCT GTC CAG CGT CGT TAC CCC TAC CTG CTT CCA CTC 2640 
Leu Leu Ala Arg Ser Val Gin Arg Arg Tyr Pro Tyr Leu Leu Pro Leu 
865 870 875 880 

AAT GTG ATC CAG GTA GAG ATG ATG CGA CGC TAC CGA AAA GGC GAC CAA 2688 
Asn Val He Gin Val Glu Met Met Arg Arg Tyr Arg Lys Gly Asp Gin 

885 890 895 

AGC GAG CAA GTG TCC CGC AAT ATT CAG CTG ACA ATG AAC GGT CTT TCC 2736 
Ser Glu Gin Val Ser Arg Asn He Gin Leu Thr Met Asn Gly Leu Ser 

900 905 910 

ACT GCA CTG CGC AAC TCC GGC TAG 2760 
Thr Ala Leu Arg Asn Ser Gly 
915 

[0126] E*IJ## : 6 * SB?IJ<DM : 

6e$FlJ<£>g£ : 3 0 hztfuv?— 

mcom ■ * un<omm • w^mm (^dna) 

sjfu 50. 
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31 32 

nracGAGC gcattacctc cttgctactg 30 

[0127] : 7 * BB?U<Z>$! : mm 



-** * mpjvmm ■ i&<omwt (^dna) 

TTTGAATTCG ATATCAAGCT TGCACATCAA 30 

[0128] mm^r : 8 %tmt}<OM : #R 

E?U©*$ = 2 7 h*P3*- : ffff^ 

^co^ : * mmomm • m<omm (^dna) 

TTTGGTACCG ACTTAGATAA AGGTCTA 27 

[01293 mrnm-^r 9 *mm<Dm ■ mm 

m<om : ★ gH^jcoa^ : momm (^dna) 

TTTCTCGAGT GCTGGTAAAA CAACTTT 27 

[0130] mm-^r : 1 0 ^BB^JOS! : 0tSfe 

Sa^g^ : 3 0 hxKnv?- : ffi^ 

TTTGGTACCG ATAGCTTACT CCCCATCCCC 30 

[0131] Brat* : 1 1 *£?!I<Z>3! : RRfc 

m&m. : + GftlOWl : fi|&<D»R (^DNA) 

TTTGGATCCC AACATATGAA CACCTCCTTT TTATCCGCTC ACAATTCCAC ACAT 54 

[0132] BE?iJ#-^ : 1 2 BBjnjOS! = £*5£ 

SB?iJtf>g£ : 2 7 h#os*- : 

: mm<owm ■ m<omm mdna) 

TTTCATATGA CTGATTTTTT ACGCGAT 27 

[0133] : i 3 m^<om ■ mm 

Wm<0&* : 3 3 htfpi?*- : jt§t<R 

^CD^ : KOTOW : ttOWtt (^DNA) 

TTTCCTGCAG GCTAGCCGGA GTTGCGCAGT GCA 33 

[0134] = 1 4 SE#jGD§! : mm 

gH^lJcOS^ : 2 4 : 



EaiOflM : ffll0>mfe (^DNA) 

TTTCATATGT CGTCGTTGAA CCTG 24 
[0135] S2#J#-^ : 1 5 mm<om : mm 

BB^J©^$ : 3 0 h^P^- : 



SMOWiftOftI (-qJ^DNA) 

TTTCCTGCAG GTCACCCGCT ATTCCGCAGC 30 
[0136] mm-^r : 1 6 SH^lJcO^ : mm 

&m<0&£ : 2 4 h#uV— • 

un 50 



mmmm ■ ^<omm (^dna) 



(18) 
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33 

TTTCATATGG CTCGCTGTAT CTCT 

[0137] mm^k : 1 7 

Ba?'J<D^£ : 3 0 



34 



mm 

TTTCCTGCAG GTCAACCTGT ATTGCGCATG 

[0138] mm^ ■ 1 8 

m$\\<D&£ : 2 4 



TTTCATATGG CGACACGGAG TTTG 

[0139] mm^- i 9 

SB^'JCOS^ : 3 0 



mm 

TTTCCTGCAG GTTAACCGGT ATTCTGCAGT 



24 



(^DNA) 
30 

(^DNA) 
24 

(^DNA) 
30 



(51) Int. CI. 6 RHNE* FI 

(C12N 1/21 

C12R 1:13) 

(C 1 2 N 15/09 Z N A 

C12R 1:13) 

mmwm mm &w 

30 



